ABSTRACT Introduction Health warning labels (HWLs) on tobacco packaging can be used to provide smoking cessation information, but the impact of this information is not well understood.
INTRODUCTION
Smoking cessation resources, including those that provide support through telephone counselling and websites, can be promoted through mass media campaigns and health warning labels (HWLs) on tobacco packaging. 1 However, little research has been conducted to assess awareness of cessation information on HWLs and its impact among smokers, including how the impact of this information may change over time. Tobacco companies have used this dearth of research to challenge the need for such information on HWLs. For instance, the use of HWLs to promote cessation resources is central to regulatory battles in the USA, where tobacco industry litigation halted implementation of pictorial HWLs. In the majority as well as dissenting opinions, the Washington DC District Court perceived the inclusion of a quitline number on HWLs as going beyond the Food and Drug Administration's mandate to disclose factual information about the health consequences of smoking. 2 A better understanding of the impact of this information may be critical to informing the development of HWL regulations.
It has been well established that mass media campaigns can increase cessation rates among smokers, 1 3 4 with these campaigns often promoting available help via toll-free telephone quitlines and/or websites. Campaign evaluations often involve assessment of changes in quitline call volume or website traffic, as for recent campaigns in the USA 5 and Australia. 6 Smokers who call quitlines are typically offered free counselling and, in some cases, free cessation medications, both of which can increase their chances of quitting successfully. 7 Websites can offer cessation tips and other resources, including through text messaging and smartphone applications. 5 By normalising quitting and making smokers aware that help is available should they need it, campaigns that promote cessation resources can also increase the number of quit attempts and successful quits, even among smokers who never access those resources. [8] [9] [10] Mass media campaigns to promote cessation require significant resources, which makes it difficult for many jurisdictions to air campaigns with media buys that are large enough to produce a public health impact. Using HWLs to promote cessation resources is inexpensive for governments, as the tobacco industry pays for printing and dissemination, and HWLs can communicate directly with smokers about cessation resources, as recommended by Articles 11 and 12 of the Framework Convention on Tobacco Control. 11 HWLs that include quitlines have raised awareness about quitlines in Mexico 12 and increased quitline call volume in Australia, Brazil, Holland and New Zealand. [13] [14] [15] As with HWL effects on other smoking-related responses, 16 17 quitline call volume due to HWLs appears to wear out over time. 14 No research of which we are aware has evaluated the use of HWLs to promote websites with cessation resources.
As countries increasingly implement prominent HWLs and change HWL content, research is needed to understand how changing HWL content may best enhance smokers' use of cessation resources, so that they are more likely to successfully quit. In this study, we explore adult smokers' awareness of smoking cessation information contained on HWLs in three countries (Canada, Australia and Mexico) which recently changed HWL size and/or content. Canada was the first country to introduce pictorial HWLs in 2001, and they changed HWL content for the first time since then in June 2012. HWL size was also increased from 50% to 75% of both principal display areas of the package. The new HWLs include quitline and website cessation information on the front as well as the back of the package ("Need help to quit?" OR "You can quit. We can help" OR "You have the will. There is a way" followed by "1-866-366-3667, gosmokefree.gc.ca/quit"); previously, this information was not on package HWLs. In December 2012, plain tobacco packaging was introduced in Australia, pictorial HWL content was changed and the HWL display area increased from 30% to 75% of the pack front; the HWL on the back of the pack, which covered 90% of the surface area and included cessation information ("Want advice on quitting?" OR "Thinking of quitting" OR "Want to talk about quitting" OR "Want help with quitting?" followed by "Call Quitline 13 7848, talk to your doctor or pharmacist, or visit http://www.quitnow. gov.au") remained unchanged since 2006. Since September 2010, pictorial HWLs were introduced in Mexico, covering 30% of the front of cigarette packs, and text HWLs covered 100% of the back. Since then, HWL content has changed every 3-6 months, but all HWLs have included the same telephone quitline number on the back of the pack ("Stopping smoking. Call us. 1800 966 3863"). The rotation of new HWL content in Canada, Australia and Mexico provides an opportunity to better understand how new HWLs may catalyse increased awareness of cessation resources and spur their use.
METHODS Sample
Adult smokers were recruited from online consumer panels in Canada, Australia and Mexico, which were provided by Global Market Insights (GMI: http://www.gmi-mr.com). Panels were assembled in different ways in each country, but panel participants are purposively selected to be representative of key consumer segments in each country. Recruitment of participants in each country involved sending invitations to panel participants who were of eligible age and who were known smokers, as well as from general population samples for which smoking status was unknown. Eligible participants were 18-64 years of age, had smoked at least 100 cigarettes in their lifetime and smoked at least once in the previous month. Data were collected in September 2012 (wave 1, n=3001), January 2013 (wave 2, n=3002) and May 2013 (wave 3, n=3003). Participants were followed over time, with samples replenished to maintain sample sizes of approximately 1000 participants in each country at each wave. Across all three waves, the response rates to invitation emails sent to potential participants were 13% in Canada, 15% in Australia and 14% in Mexico. The follow-up rate from wave 1 to wave 2 was 57% across countries (58% in Canada; 65% in Australia; 49% in Mexico), and from wave 2 to wave 3 it was 60% across countries (57% in Canada; 69% in Australia; 54% in Mexico).
Measures
The questionnaire items analysed in this study were all asked in the same way across all three countries. The Spanish language translations for the Mexico survey were developed with a committee translation process, 18 with cognitive interviewing to ensure intended comprehension for some questions. 19 
Dependent variables
Quitline awareness and calls: To assess quitline awareness at each wave, participants were asked "In the last four months, have you noticed any information about a toll-free telephone number to get advice about quitting?" Those who answered affirmatively were asked to indicate all sources for this information, including HWLs, with the list of potential sources shown in random order. Participants were classified according to whether they reported HWLs as a source of information about quitlines (ie, noticed quitline information and cited HWLs as a source vs did not notice quitline information or did not cite HWLs as a source of information). Participants who reported noticing any quitline information were asked whether they had called the quitline in the prior 4 months (Yes vs No/Don't Know/Did not notice any quitline information).
Cessation website awareness and visits: Awareness of cessation websites because of HWLs was assessed similarly to quitline awareness, starting with the question "In the last four months, have you noticed any information about a website to get advice about quitting?" Those who did were asked to identify all sources of this information from a randomly ordered list of potential sources, including HWLs. Participants were then categorised into those who have reported HWLs as a source of information versus those who did not notice cessation website information or did not cite HWLs as a source of information. Participants were also asked whether they had visited a cessation website in the prior 4 months.
Independent variables
Independent variables included dummy variables for survey wave with baseline as the reference category. Sociodemographic variables of interest included age (18-24; 25-34; 35-44; 45-54; 55-64), sex, education (high school or less; college or some university; completed university or higher) and income ($29 999 or less; $30 000-$59 999; $60 000 or more). Smoking-related variables included quit intention within the next 6 months (yes=1 vs no=0); having made a quit attempt in the prior 4 months (yes=1 vs no=0) and smoking intensity that was measured in two ways: (1) a dichotomous indicator of daily versus non-daily smoking, and (2) the Heaviness of Smoking Index (HSI), which combines average cigarettes per day and time to first cigarette (range 0-6), 20 which was treated as a continuous variable.
Statistical analysis
All analyses were conducted using Stata V.13. χ 2 T tests were used to assess within-country differences in sample characteristics across waves. Generalised Estimating Equation (GEE) models were then estimated because the correlation matrix on which they are based uses all available pairwise contributions of information (ie, method of moments consistent estimator), and there is no requirement that the panels are balanced; this is especially true for our assumed exchangeable correlation structure for which there is a single common correlation value to be estimated. This allows for maximum utilisation of data from all participants, no matter when they are recruited or the number of surveys they complete. Furthermore, we interpreted tests based on the modified sandwich (robust) variance estimator, so our inference is robust to misspecification of the within-person correlation structure. Country-stratified logistic GEE models were estimated to assess correlates of citing HWLs as a source of information on quitlines and on cessation websites. Separate GEE models also regressed having called the quitline and having visited a cessation website on awareness of resource because of HWLs. These models adjust for sociodemographics and smoking-related variables. Since HWLs in Mexico did not include information about a cessation website, models involving cessation websites were estimated only for Canada and Australia.
RESULTS

Sample characteristics
Over time, in each country, the study sample comprised a similar proportion of men and women, as well as smokers at different levels of income. The study sample became somewhat older over time in Australia, but no significant differences in the age distribution were found for Canada or Mexico. In all three countries, the proportion of the sample with higher educational attainment decreased over time. Table 1 presents these and other sample characteristics by wave for each country.
Correlates of awareness of quitlines
Overall, citing HWLs as a source of information about quitlines was generally higher in Canada (33%) than in Australia (19%) or Mexico (16%; see figure 1A ). In crude and adjusted models for Canada, higher educational attainment was associated with lower likelihood of citing HWLs as a quitline information source (ie, high school or less=39%; college or some university=34%; university or higher=24%; adjusted OR (AOR) some college vs high school or less =0.80, 95% CI 0.66 to 0.98; AOR university or more vs high school or less =0.50, 95% CI 0.37 to 0.68). Being female and having higher intensity of cigarettes consumption, measured in terms of HSI or daily compared with non-daily consumption, were also statistically significant correlates of greater awareness in the Canadian sample. For Australia, time was the only covariate of quitline awareness due to HWLs Table 1 Sample characteristics of adult smokers from Canada, Australia and Mexico Age  18-24  14  13  11  13  12  8  8  9  <0.05  20  20  20  20  25-34  22  22  23  22  21  22  24  22  30  30  30  30  35-44  22  22  22  22  20  23  24  22  20  20  20  20  45-54  20  21  21  21  24  24  22  23  15  15  15  15  55-64  22  23  23  22  23  23  23  23  15  15  15  15  Sex  Male  41  43  44  42  42  42  43  42  55  55  53  54  Female  60  57  56  58  58  58  57  58  45  45  47 Omnibus χ 2 square tests for within-country differences in the distribution of characteristics across all three waves.
that was statistically significant in crude as well as adjusted models (see table 2 ). There was an initial increase from baseline to the first follow-up wave, from 19% to 27% (AOR wave2 vs wave1 =1.97, 95% CI 1.54 to 2.52), which thereafter decreased at the second follow-up wave, from 27% to 22%, but nonetheless remained significantly higher than at baseline (AOR wave3 vs wave1 =1.47, 95% CI 1.08 to 1.98). In the models for Mexico, awareness due to HWLs increased significantly over time, from 16% to 20% to 23%, but these differences were no longer significant in the multivariate model. Greater awareness was found for participants with higher consumption intensity measured in terms of HSI as well as daily versus non-daily cigarette consumption (see table 2 ).
Correlates of calling a quitline
In all three countries, 3-4% of smokers reported having called a quitline in the prior 4 months (see figure 1C) , and no statistically significant changes over time were found in models for any country. However, citing HWLs as a source for quitline information was independently and positively associated with having called the quitline in all three countries (AOR aware vs not aware-=2.13, 2.87 and 5.42 in Canada, Australia and Mexico, respectively; see table 3 ).
Correlates of awareness of cessation websites
Citing HWLs as the source of information about websites was more prevalent in Canada (14.4%) than in Australia (6.4%) at baseline (Mexico was excluded from the analysis because the HWLs in Mexico do not contain this information); however, this increased in Australia (9.5%) and became comparable to Canada (11.5%) at follow-up (see figure 1B) . In the multivariate model for Canada, greater awareness of cessation websites due to HWLs was consistently associated with being younger, higher cigarette consumption as measured by HSI and intending to quit in the next 6 months (table 4) . In the models for Australia, time was the only covariate that had a statistically significant association with awareness of websites due to HWLs in the multivariate models (table 4) .
Correlates of visiting cessation websites
In all three countries, 4-6% of smokers reported having visited a cessation website in the prior 4 months (see figure 1D) . Citing HWLs as a source of information on cessation websites had a strong, statistically significant association with report of having visited a website with cessation information (AOR=8.55 in Canada, AOR=8.47 in Australia, see table 3). No statistically significant changes over time were found. In both countries, having visited a website with cessation information was also positively associated with educational attainment, having recently attempted to quit and intending to quit. In models for Australia only, men and daily smokers were more likely to visit websites with cessation information than their counterparts (results not shown in tables).
Sensitivity analyses
Given that study data were from unknown sampling frames that may not be representative of the general population of smokers, for each country we created weights to weight the data to sex, age and educational profiles of nationally representative data on smokers. Furthermore, to determine if our results were driven by time-in-sample effects, we created country-specific propensity scores that involved estimating predicted probabilities of participating in only one survey wave versus participating twice or participating in all three survey waves. In creating these propensity scores, we included all potential variables that may be associated with time-in-sample and that were not already adjusted for in our analyses (eg, race/ethnicity, employment status, marital status, number of online surveys completed in the past 4 months, number of online surveys on smoking in the last month, overall health status and reasons for considering quitting smoking). All adjusted models reported in this paper were estimated again, while adjusting separately for weights and for propensity scores. The pattern of results from each model was similar in direction, magnitude and significance to the results presented in our tables and would not have changed any of our conclusions (results are not presented and available on request).
DISCUSSION
This study suggests that many smokers report HWLs as a source of information about cessation resources, and that awareness of this information promotes the use of these resources. Canada had the highest percentage of smokers who reported that HWLs provided them with quitline information (33%), followed by Australia (19%) and Mexico (16%). This remained true even in later waves, although the magnitude of the difference was attenuated. If these results are generalisable to the broader population of smokers, all of whom are regularly exposed to HWLs, then cessation resources information on HWLs remains salient for a substantial number of smokers. Higher awareness of cessation information (quitline and website) on HWLs in Canada may be due to the introduction of this information on HWLs, for the first time in 2012, just a few months before baseline data were collected for our study. Cessation information on HWLs was introduced in 2010 in Mexico and was on packs since 2006 in Australia. Alternatively, the positioning on the pack of this cessation information may help explain the higher awareness in Canada. Canada was the only country studied that includes the quitline and cessation website on both the front and back of packs. The WHO Framework Convention on Tobacco Control (FCTC) highlights the importance of the more visible pack front in effective warning design, 11 and these findings suggest that positioning cessation information within prominent HWLs on both the front and back of the pack may produce the greatest awareness of this information among smokers. 16 Among smokers in Australia, awareness of the quitline and website because of the HWLs increased (19-27% for quitline and 6.4-9.5% for website) from before to immediately after the implementation of new, larger HWLs and plain packaging. The new HWLs as well as prior HWLs included similarly prominent quitline and website information, suggesting that other features of the HWLs and packaging might account for the increased attention paid to the specific HWL content on cessation resources. This would be consistent with experimental studies showing how packaging and HWL characteristics often interact with each other to influence consumer perceptions. 21 Mass media campaigns in Australia also accompanied the initial implementation of the new HWLs and plain packaging, and this may have helped draw smokers' attention to quit resource information on HWLs, as other research suggests that media campaigns linked to HWLs enhance HWL impacts. 22 23 By our third survey wave, the media campaign had stopped, and Australian smokers' attention to quitline information on HWLs dropped (from 27% to 22%). This drop may be due to the absence of media campaign or to the 'wear out' of HWL effects over time, which has been found for the impacts of HWLs in general. 24 25 In Canada and Mexico, the prevalence was more stable over the entire study period, suggesting that the drop in attention may be most severe in the initial period after introduction of new HWL content, as observed in Australia. Future research should determine the most effective HWL content and design, as well as accompanying media campaign messages, so that smokers will be more aware of, and more likely to utilise, cessation resources.
Across all countries, awareness of quitlines and websites due to HWLs was consistently associated with utilisation of these resources. The 4-month incidence of quitline utilisation was 3-4% of the study population in each country, and it was 5-6% Table 3 Crude and AORs for use of cessation resources and citing HWLs as information source in Canada, Australia and Mexico for website resource utilisation in Canada and Australia, where cessation support websites are included on HWLs (a website is not included in Mexico). Self-reported resource utilisation did not consistently change in any country over the 8-month study period. However, our sample was likely underpowered to detect those changes, and complementary studies should be designed to assess policy-related and campaign-related changes in quitline call volume data, visits to cessation websites and cessationrelated internet searches.
Limitations
Our conclusions should be tempered by a number of limitations. Self-reported awareness of cessation information from HWLs may be biased. Our unprompted assessment of noticing any cessation resource information before asking about the source of that information (eg, HWLs and other potential sources) likely underestimates attention to this information. Our estimates would have likely been higher if participants were cued to state whether they had seen this information on HWLs.
Nevertheless, our awareness assessments were consistently associated with reported utilisation of the resources. Future research should explore whether HWLs are more effective in promoting awareness and utilisation of cessation resources compared with other sources of this information (eg, media campaigns, doctor's advice, etc). Also, we did not squarely address the issue of temporality. Examination of HWLs as a motivating factor for calling quitlines or utilising websites would be stronger if enrolment data were analysed from quitline surveys and cessation websites. Differences in country samples over time may have also biased results related to changes over time; however, our multivariate models included statistical adjustment for sample differences over time. Study data were collected from online panels of consumers from unknown sampling frames; hence, the results may not be representative of the general population of smokers, even though panel participants were purposefully recruited to be broadly representatives of consumer markets in each country. Because the consumer panel provider does not provide information on how panel members are recruited, the directionality of biases that may stem from how panels are assembled is difficult to assess. Unknown differences in panel recruitment across countries also suggest the need for caution when comparing results across countries. For this reason, we did not pool data across countries and conduct statistical tests of the difference between them. In general, however, the Canadian and Australian samples are more similar to the general population of smokers than the Mexico sample. Internet penetration rates are high in Australia (90%) and Canada (82%), but substantially lower in Mexico (37%), according to 2013 estimates. 26 This helps explain why the Mexico sample has a greater proportion of participants with higher educational attainment. Prior research on responsiveness to HWLs among representative, population-based samples of smokers suggests that Mexican smokers with higher educational attainment have weaker responses to HWLs than smokers with lower educational attainment, 12 22 although the current study results did not show that pattern. Nevertheless, we may have underestimated the impacts of HWLs on awareness of quitlines in Mexico, as general awareness of quitlines appear higher than we estimated, 12 and HWLs are the only source for this information in Mexico.
HWLs have increased awareness of smoking-related dangers in observational as well as experimental research 16 ; however, research is only beginning on how to best design HWL content to promote smoking cessation. This study suggests that using HWLs to provide information on where to find help with quitting is effective. Indeed, HWLs that raise anxiety without also providing advice on how to avoid those risks potentially violates basic principles of public health communication. 27 HWLs should not only provide smokers with risk information, but also with reasonable opportunities to pursue recommended behaviour changes needed to avoid risks. The US court system may not allow HWLs to include the kind of cessation resource information used in Australia, Canada and Mexico, since this information includes calls to action that even go beyond the "1800 QUIT-NOW" telephone number that the US courts deemed unconstitutional for not being purely informational. Future research should focus on the specific HWL message and design features that most effectively promote cessation behaviour, including the impact of cessation information that legal systems in the USA and other countries will accept as constitutional.
What this paper adds
▸ Health warnings on tobacco packaging are recognised as a credible source of information on the health risks associated with smoking, but little is known about awareness and use of cessation information (quitlines and websites) included on these health warning labels. ▸ We explored awareness of cessation information (quitlines and websites) because of health warning labels among adult smokers in three countries (Canada, Australia and Mexico) which have introduced new warnings. ▸ Awareness of cessation information on warnings was highest in Canada, the only country to display this information on both the front and back of tobacco packaging, but increased in Australia with the introduction of new, larger health warnings and plain packaging. Awareness of quitlines and websites due to health warning labels was associated with utilisation of these resources.
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